Mereology is a theory based on a binary predicate "being a part of." Most philosophers believe that such a predicate must at least define a partial ordering: that is, it is reflexive (P1), antisymmetric (P2) and transitive (P3). In other words, three basic principles of mereology can thus be fixed. The theory axiomatized by these three basic principles is called ground mereology (GM). There are some other mereological principles which are arguably still strongly philosophically motivated, such as extensionality principle (EP), weak supplementation principle (WSP), strong supplementation principle (SSP), finite sum (FS), and finite product (FP). (We will formally make those principles precise very soon). The last two are called closure principles. Variants of mereological theories can be formed by adding one or more of the foregoing principles on top of GM. Being applicable to metaphysical analyses, mereological theories have attracted quite a few philosophers' interest recently. In order to know those theories better, it is very natural for us to look into their meta-logical properties. However, not much has been said on this in the literature. In this paper, I shall check the decidability of some mereological theories. Why decidability? Since most of those recursively axiomatized theories have finite as well as infinite models, obviously they cannot be complete. Hence it is mainly decidability which remains to be investigated.
It is not difficult to see that GM<MM<EM<CMM=CEM ("S<T" means that T is a strictly stronger theory than S). How about GM+EP? It can be easily shown that GM+EP<EM but GM+EP and MM are independent, that is, GM+EP≠MM and none is stronger than the other.
GM is actually the theory of partial ordering whose meta-logical properties have been well investigated in the literature. We shall make use of some well-known results directly. So our focus will be on MM, GM+EP, EM, and CEM.
II. Some Useful Meta-logical Theorems
Let's first give some definitions needed here.
Two sets A and B of natural numbers are effectively inseparable if and only if A∩B=∅ and for all recursively enumerable sets C and D such that A⊆C, B⊆D and
1 The notation means that GM={φ: φ is a sentence of the formal language and {P1, P2, P3}|=φ}. Similarly, MM={φ: φ is a sentence of the formal language and GM∪{WSP}|=φ}. 2 For philosophical issues concerning those mereological principles and a more detailed classification of mereological theories, see R. Casati and A.C. Varzi (1999) . Also see Simons (1987) .
C∩D=∅, there is an effective procedure via which we can find a natural number which does not belong to C∪D.
A theory T based on a language L is finitely inseparable if and only if {#α: α is a sentence and is true in every structure of L) and {#α: α is a sentence whose negation is true in some finite model of T} are effectively inseparable, where #α stands for the Godel number of α.
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An interpretation of a language L into a theory T' of a language L' is a function I whose domain is {∀}∪{δ: δ is a parameter of L} such that (i) I(∀)=α ∀ , a formula of L' with at most one free variable, and T'|=∃xα ∀ ,
(ii) for any n-place predicate R of L, I(R)=α R , a formula of L' with at most n free variables, and (iii) for any n-place function symbol F of L, I(F)=α F , a formula with at most n+1 free variables, and
It is easy to see that for each model A of T', we can construct a structure A I of L. Now It turns out that the following theorems alone are sufficient for our purpose.
(1) GM is finitely inseparable.
(2) If a theory is finitely inseparable, it is undecidable.
(3) The first order theory of Boolean algebras (FTB) is decidable.
(4) Let T and T' be two theories of languages L and L' respectively. If T can be interpreted faithfully into T' and T' is decidable, then T is decidable.
(5) A finite extension of a decidable theory is decidable (If T is a theory, the theory of T∪S, where S is a finite set of sentences in the language of L, is a finite extension of T).
(6) Let T and T' be two theories of languages L and L' respectively. Assume that L has only finite many function symbols. Suppose L can be interpreted into a finitely axiomatized L'-theory S'. If for each finite model A of T there is a finite model B of T'∪S' such that A=B I and T is finitely inseparable, then T' is finitely inseparable.
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III. Main Results
Theorem 1: MM is finitely inseparable and hence undecidable.
Proof: The idea is to use the aforementioned (1), (2) and (6) to show that MM is finitely inseparable and hence undecidable. First we set up an interpretation I of GM into some finitely axiomatized theory. Obviously we only have to take care of I(∀), for I(P) is just Pxy. Let I(∀) be ∃yPPyx∨∀y(¬PPyx∧¬PPxy) and S be the theory axiomatized by {∃x(∃yPPyx∨∀y(¬PPyx∧¬PPxy))}. It is easy to check that I is an interpretation of L into S. Now we must show that for any finite model A of GM, we can find a finite model B of MM∪S such that A=B I . Suppose A is a finite model of GM. There are four possibilities for any a∈Dom(A) (the domain of A):
. We shall show how to build from A a model B of MM∪S. For each member of Dom(A) which meets the condition (ii), we add two new distinct proper parts to it and for each member of Dom(A) which meets the condition (iii) or (iv), we add one new proper part to it. Such a construction must be such that: if a and b are two distinct members of Dom(A) which meet the condition (ii) or (iii) or (iv), the new proper parts added to them are also distinct and if a and b are two distinct newly added members, then ¬PPab, ¬PPba and finally for any newly added member a, ¬PPxa for any x∈Dom(A). Since Dom(A) is finite, the resulting set after expansion is still finite. This set will be Dom(B). For the interpretation of P in B, P B , we extend the interpretation of P in A, P A , by adding new pairs according to reflexivity and transitivity, that is, if a is a newly added member, (a, a) will be added to P A and if in addition PPax, for some x∈Dom(A), then (a, y) will also be added to P Proof: This is owing to the fact that CEM' can be faithfully interpreted into FTB. First observe that any Boolean algebra which has more than one member with 0 removed will be a model of CEM'. Hence we can let I(∀) be ∀y(y=x)∨x≠0 and let I(P) be x≤y (that is, x+y=y). It is easy to check that ≤ defines a partial ordering. The translation of SSP will be ∀x∀y(¬(x≤y)→∃z(z≤x∧z×y=0)) and it is not difficult to see that it is a theorem of FTB (This shows that SSP must be true when 0 is removed from the domain, for otherwise ∃x∃y(¬(x≤y)∧∀z(z≤x→∃u(u≤z∧u≤y)) will be the case and since 0 has been removed, this means that z×y≠0, which is impossible). Conversely, any model of CEM' can be extended to be a model of FTB by adding a least member
to it. The foregoing shows that I is faithful. Then by (3) and (4), CEM' is decidable. # Corollary: CEM is not finitely inseparable.
Proof: This is owing to the fact (which can be easily checked) that every finite model of CEM is also a model of CEM'. Hence if we let I be the identity interpretation, that is, I(∀)=x=x and I(P)=Pxy, then by (6), that CEM is finitely inseparable will imply that CEM' is also finitely inseparable. But by theorem 4, CEM' is decidable and hence cannot be finitely inseparable. # CEM is a finite extension of the theory of distributive lattices. It is known that the latter is finitely inseparable, but the foregoing corollary tells us that there is no definable way in which a finite distributive lattice can be extended to a model of CEM.
A further observation is that CEM''=CEM+¬Complement is satisfiable, so CEM cannot coincide with CEM'. It is obvious that any model of CEM'' must be infinite.
The following model witnesses the consistency of CEM''.
Let C0={{x}:x∈ω}. For each n∈ω, Cn+1={x: x=∪S or x=∩S, where S is a nonempty finite subset of Cn}. Let C=∪n∈ωCn. Consider the structure M=(C, ⊆, ∩, ∪) and we interpret Pxy as x⊆y. It is easy to see that ∪ and ∩ will be the interpretations of Sum and Product. Obviously, ⊆ is a partial ordering and it is not difficult to see that SSP and ¬Complement are true in M (actually the result is even stronger: nothing in M has complement).
It is trivial that if CEM'' is decidable, then CEM is decidable, for in general, for any theory T and any sentence α, if both T∪{α} and T∪{¬α} are decidable, so is T. But whether CEM'' is decidable or not remains unknown.
IV. Concluding Remarks
All the mereological theories considered in this paper are very weak. GM is just the theory of partial ordering. EP, WSP and SSP are principles which do not introduce new members to the domain, and it was conjectured by the writer that the meta-logical behavior of GM+EP, MM or EM could be similar to GM. Results in the previous section have confirmed that conjecture. With two closure principles inside, CEM turns out to be a touchy case. Being a little bit stronger, GEM' is a decidable theory, which looks very similar to the theory of Boolean algebras.
Both set theory and mereology are based on a binary predicate and the predicate "being a member of" used in set theory looks akin to "being a part of". However, set theory proves to be so powerful that all kinds of mathematical objects can be defined 
